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Control Plane — - ("T ^ elements above have tightly 
— coupled, proprietary 

Forwarding Plane ^ forwarding plane hardware 

software ^ < ' T & sofhvare. designed to 

^^^^ suite a specific need, 
\ Updating the hardware 

requires an update of all the 
software 
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Unk 



#rn_up : bool 
*nutype : string 
«fn.i2Addr : t2Acldre88 
*m_l3Addr8 : Ust<L3Addre88> 
»fn_8peed : u_lnt32Lt 



-i-lsUpO : bool 
-fUp(en:booO 
-^GetrypeO : string 
4^^6tL2Addre880 : L2Address 
4OetL3Acklresse80 : ttst<L3Addres4> 
♦GetSpeedQ : u_lnt32.t 
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Each Stage can be 

inserted and 
removed in software 
and upper software 
layers are insulated 
from hardware 
Ganges* 
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typedef : pair<Stage u_int16„t> = StageConn 
-mjnputs : vector<StageConn> 
•m_outputs : vector<StageConn> 
-m_params : map<string, Parameter> 
•m_monitorObj : Monitor 
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+Synchronize(firstLast : pair<bool, bool> = <true, true>) 
+GetlnputNeighbor(num : u_int16_t) : StageConn 
+GetOutputNeighbor(num : ujnt16.t) : StageConn 
+Connect(outNum : ujnt16_t, neigh : Stage*, neighlnNum : u_int16_t) 
+lbegin() : vector<StageConn>::const_iterator 
+ lend() : vector<StageConn>::constJterator 
+Obegin() : vector<StageConn>::const_ iterator 
+Oend() : vector<StageConn>::const_ iterator 


Monitor 


+Register(name : string, cbFunc : CBFunctor<pair<string,Stage'>>) 
+ DeRegister(nanfie : string, cbFunc : CBFunctor<pair<string,Stage*») 
+GetType() : const uint8_t * 
+GetOutputMatchStages() : vector<Stage *> 
■fGetlnputMatchStagesO : vector<Stage *> 
+GetMonitor() : Monitor ' 
+SetMonitor(m : const Monitor &) : bool 
#GetParam(nanie : string) : Parameter 
#SetParam(name : string, value : void *) 

#Hw_UpdateParameter(name : string, param : Parameters) : bool 
#Hw_Validatelnput(num : ujnt16j, newConn : StageConn) : bool 
J?Hw_ValidateOutput(num : ujnt16_t, newConn : StageConn) : bool 
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-listeners : list 
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+ Register(„. : ) 

DeRegister(... : ) 
+ Signat(cbArg : Event) 
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mechanism 
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-m_currentValue : void * 
m_deferredValue : void 



+Get() : void * 
+GetDeferred() : void ' 
+lsDirty() : bool 
•t-Set(value : void *) 
+Commit() 



«map<string, Param eter>« 
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siparams: 
Map 





SomeParam: 
Parameter 



beginQ-^ Iterate over the | 

_ |ist of parameters, eventually 



linding SomeParameter ) 
|^jrty{| Check if the P^rpmeter 



Hw_Ufldat-°arameter(). 
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I for each parame er do a commit 
CommitjO-^ Copies def( rred value 
\ to curr^ it value 



Hardware 



endO^^*'^^ Donejwith all parameter upda"|ng 
^ 
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mjinks : LinksContainer 



4.nptlnstanq ft() • FngineGraDhManaQer& 



■fGetlinksQ : const LinksContainer& 
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LinksContainer 






#links : list<Link> 






+begin() : list<Link>::const_iterator 






+end() : list<Link>::const_iterator 






+ si2e() : int 
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#mask : bitmask 



+getMask() : bitmask 
-t>setMask(m : bitmask) 
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Gatherer 


#mask : bitmask ^ 




+getMask() : bitmask 
•(-setMask{m : bitmask) 




Stage 



I 



SwitchFabric 



tagMap : map<u_int64_t, bitmask> 



+getTagMap{) : map<u_int64_t, bitmask> 
+setTagMap(m : map<u_int64„t, bitmask>) 
+addTag(t : paif<u_int64j, bitmask>) 
+removeTag(t : u_int64_t) 
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Queue 



#depth : u_int32_t 
m_packets : u_int32_t 
m_numbytes : u_int32_t 
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+getDepth() : u_int32_t 
+setDepth(d : u_int32_t) : bool 
+GetNumPacketsO : u_int32_t 
+GetNumBytes() : u_int32_t 
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Editor 



Link, Classifier and Editor 
are expanded later 
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Link 



#status : enum 

#lype : enum 

#L2Address : string 

#L3Address : vector<L3Address> 

#speed : u_int32_t 

#m_name : string 

#m number : uint16J 



+GetStalus() : enum 
+SetStatus(en : bool) 
+GetType() : enum 
+GetL2Address() : string 

+BeginL3Address() : vector<L3Address>::const_iterator 
+GelSpeed() : ujnl32_t 
+GetNumL3Address() : u[nt16J 
+AddL3Address(L3Addr : L3Address) : void 
+RemoveL3Address(L3Addr : L3Address) : void 

EndL3Address() : vector<L3Address>::const_iterator 
+GetName() : string 
+GetNumber() : uint16_t 

+SendPacket{protocoi : uint16_t. data : const uint8_t*. ien : const uint32J) : uint32J 



There wiii possibly 
be more parameters 
for link 



EthernetLink 



-m_lineType : enum 
mjagging : bool 
m _ethernetType : enum 



4-SendPacket(protocol : uint16_t, data : const ulntBJ*. Ien : const uint32_t) : uint32_t 
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typedef : pair<bitmask, u_int64_t> = MaskValue 
typedef : pair<T, MaskValue> = CIslnput 
typedef : pair<MaskValue, u_rnt16_t> = CIsOutput 
#patternTable : map<Clslnput. ClsOutput> 



+getTable() : map<Clslnput. ClsOutput> 
•i-setTable(t : map<Clstnput. ClsOutput>) 

+addEntry(jn : CIslnput, outTag : MaskValue, outConn : u„int16_t) 
+removeEntry(ln : CIslnput) 

updateHardware(name : string, p : Parameter &) : bool 
#hw_deleteEntry(in : CIslnput) : bool 

#hw_addEntry(in : CIslnput, outTag : MaskValue, outConn : u Jnt16_t) : bool 
#hw_fnodifyEntry(ln : CIslnput, outTag : MaskValue, outConn : u_int16_t) : boAf 



HT : RouteEntr 



IPv4Forwarder 



I 



c0t 



(1..n) 



^T : FiveTuplel^n; 
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o pattornTob I 




Key: 

<Pattern1, InputTagFitlerl: 
<Pattem2, lnputTagFilter2> 

<PatternN, 
I nputTagF il t e rN 



Each Pattern indicates 
iiow to match the data 
paclcet. Patterns are 
specific to the 
subclasses of 
Classifier 



Each InputTagFilter is 
a <bitmask, value> 
pair 
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Each OutputTagFilter 
is a <<bitmask. 

value>, u_inl16_t> 
pair specifying how to 
edit the input tag and 

where to output it 
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Editor 

typedef : pair<T, u_int16_t> = OutputAction 
#actionTable : map<MaskValue, OutputAction> 



+getTabte() : map<MaskValue. OutputAction> 
+setTable(t : map<MaskValue. OutpuAction>) 
+addEntry(e : pair<MaskValue, OutputAction>) 
+removeEntry(e : MaskValue) 

•updateHardware(name : string, p : Parameter &) : bool 
#hw_deleteEntry(e : pair<MaskValue, OutputAction>) : bool 
#hw_addEntry(e : parr<MaskValue, OutputAction>) : bool 
#hw_modifyEntry(e : pair<MaskValue, OulputAction>) : bool 
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Monitor 



•m.owner : Stage& 



+GellinputPackets(inputnuin : uint16_t) : uint32_t 
•i-GetOutputPackets(outputnum : uint16_t) : ujnt32_t 

+GetlnputBytes(inpulnum : uintl6J) : uint32_t 
+GetOutputBytes(outputnum : uint16_t) : uint32_t 
+GetTotallnputBytesO : uint32J 
■t-GetTotallnputPackets() : uint32_t 
+GetTotalOutputPackets() : uint32_t 
+GetTotalOutputBytes() : uint32_t 
+SetStage(owner : const Stage&) : bool 
+GetStage() : Stage& 
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ClassifierMonitor 



typedef : paif<butmask, uint64_t> = MaskValue 
typedef: : pair<T. MaskValue> = CIslnput 



+GetNumPackets(pattern : CIslnput) : uint32_t 
+ GetN urn Bytes (pattern : CIslnput) : ulnt32_t 



Ad connections 
represent a tag + data 
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